Transient down-regulation of DNMT1 methyltransferase leads to activation and stable hypomethylation of MAGE-A1 in melanoma cells.
MAGE-A1 belongs to a group of germ line-specific genes that rely primarily on DNA methylation for repression in somatic tissues. In many types of tumors, the promoter of these genes becomes demethylated and transcription becomes activated. We showed previously that, although MZ2-MEL melanoma cells contain an active unmethylated MAGE-A1 gene, they lack the ability to induce demethylation of newly integrated MAGE-A1 transgenes that were methylated in vitro before transfection. In the same cells, unmethylated MAGE-A1 transgenes were protected against remethylation, and this appeared to depend on the level of transcriptional activity. We therefore proposed that hypomethylation of MAGE-A1 in tumors relies on a past demethylation event and on the presence of appropriate transcription factors that maintain the promoter unmethylated. Here, we tested this hypothesis further by examining whether induction of a transient demethylation phase in MZ2-MEL would suffice to convert a previously methylated MAGE-A1 transgene into a permanently hypomethylated and active one. For induction of the demethylation phase, we used antisense oligonucleotides targeting the three known human DNA methyltransferases. We found that down-regulation of DNMT1, but not of DNMT3A and DNMT3B, induces activation of the MAGE-A1 transgene, suggesting that DNMT1 has a predominant role for methylation maintenance in MZ2-MEL cells. By using a selectable MAGE-A1 transgene construct, we were able to isolate a cell population in which DNMT1 depletion had resulted in transgene activation. The promoter region of the transgene was almost completely unmethylated in these cells, and this active and unmethylated state was maintained for over 60 days after restoration of normal DNMT1 expression.